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Here are 7 knotty problems facing the 
Air Force: can you help us solve one? 



1. Repairs in space. If something goes 
wrong with a vehicle in orbit, how can it 
be fixed? Answers must be found, if large- 
scale space operations are to become a 
reality. For this and other assignments Air 
Force scientists and engineers will be 
called on to answer in the next few years, 
we need the best brains available. 





2. Lunar landing. The 

exact composition of 
the lunar surface, as 
well as structural 
and propulsion char- 
acteristics of the space 
vehicle, enter into 
this problem. Important study remains to 
be done— and, as an Air Force officer, 
you could be the one to do it! 


3. Life-support biology. The filling of 
metabolic needs over very extended peri- 
ods of time in space is one of the most 

8 fascinating subjects that 
Air Force scientists are in- 
vestigating. The results 
promise to have vital ram- 
ifications for our life on 
earth, as well as in outer 
space. 



4. Space orientation. The orbital prob- 
lems of a spacecraft, including its ability 
to maneuver over selected points on the 
earth, are of vital importance to the mili- 
tary utilization of space. There are plenty 
of assignments for young .Air Force physi- 
cists in this area. 



5. Synergetic plane changing. The abil- 
ity of a spacecraft to change altitude can 
also be crucial to space operations. Where 
but in the Air Force could Sc.B.'s get the 
chance to work on such fascinating proj- 
ects right at the start of their careers? 


6. Space propulsion. As our 

space flights cover greater 
and greater distances, pro- 
pulsion— more than any- 
thing else— will become the 
limiting factor. New fuels 
and new propulsion tech- 
niques must be found, if we 
are to keep on exploring 
the mysteries of space. And 
it may well be an Air Force 
scientist on his first assign- 
ment who makes the big 
breakthrough! 

7. Pilot performance. 

Important tests must still be 
made to determine how the 
pilots of manned aero- 
spacecraft will react to 
long periods away from 
the earth. Of course 
not every new Air 

Force officer be- 

comes involved in research and develop- 
ment right away. But where the most ex- 
citing advances are 
taking place, young 
Air Force scientists, 
administrators, 
pilots, and engineers 
are on the scene. 

Want to find out how you fit into the 
Air Force picture? Contact your nearest 
Air Force representative, or mail the cou- 
pon today. 




UNITED STATES AIR FORCE 

Box A. Dept. JCP 64 
Randolph AFB, Texas 78148 

Name_ 

(Please print) 

College .Class of 

Address 

Ci, y State. 


-ZIP Code_ 


BE PART OF IT— 

AMERICA'S AEROSPACE TEAM 






MELPAR 

WORKS FROM 

THE CORE OF THE EARTH 

TO THE SURFACE OF THE MOON 

Are we diversified at MELPAR? Vou bet your life we are. 

Melpar — Now celebrating more than 21 years in space and defense con- 
tinues to expand its own capabilities and offers team members the oppor- 
tunity for exciting challenge and advancement in the following areas: 

SPACE SCIENCES -LIFE SCIENCES - 
SPECIAL DETECTION SYSTEMS, BIOLOGICAL and CHEMICAL — 
SPECIAL PURPOSE DATA PROCESSING - 
ELECTRONIC WARFARE SYSTEMS -COMMUNICATIONS - 
MICROELECTRONICS -SIMULATION and TRAINING -ASW 

Opportunities exist in the above areas to originate new concepts and advance the state- 
of-the-art in an atmosphere charged with competence and enthusiasm, plus the oppor- 
tunity to work with outstanding professional engineers and scientists. 


Melpar’s broad activities have created requirements for engineers and scientists with 
degrees in Electrical Engineering, Mechanical Engineering, Physics, Chemistry, Math- 
ematics and the Biological Sciences. 

If you have pride in your past accomplishments and concern for those accomplishments 
in the future, we are interested in hearing from you. Tell us about yourself. Write to our 
Professional Employment Manager. 


Melpar is located in the historic hunt country of Fairfax County, Va., just 2 minutes from 
the new Capital Beltway, making all areas of Virginia, Maryland and the Nation’s Capitol 







STUDENT PROFESSIONAL SOCIETIES: 
AIMS AND CONDUCT 


Some comments follow concerning the vast difference between 
theory and practice in the aims and conduct of the student profes- 
sional societies. No gratuitous insults are intended to the leadership 
of these groups, some of whom are doing an unusually energetic job. 
The unfortunate thing is that some of these individuals are headed in 
the wrong direction. Offered here is some constructive criticism 
which will help them next fall. 

In the first place, the aim should be to give, not to get. Well- 
intentioned membership committees are urging those to join who 
cannot possibly attend meetings, because of classes or other more 
personal reasons. The aim has been to get as large a nominal mem- 
bership as possible, and to get added revenue. Persons who next 
year might be enthusiastic members are thus given an unfortunate 
first impression of the group. Accept as members only those who 
can participate fully. 

There can be no reason, except indolence, for the failure of the 
societies to present a well mapped out program at the time member- 
ships are solicited in the fall. Of course, not all the speakers could 
be listed, but field trips and other special events could, and at least 
the first meetings schedule should be known. 

Meetings should be conducted in a brisk and business-like 
manner. Here the chairman must do a little advance thinking and 
planning. The dreary, aimless meanderings of the usual society 
business meetings are enough to deaded the resolve and enthusiasm 
of even the most hardy. If necessary, get a stooge to throw a couple 
of unpopular but worthy motions (like mandatory attendance) on the 
floor and railroad them through. If this does not arouse at least 
angered participation from your members (especially absentees) 
they are dead indeed. The least the chairman can do is to have a 
definite agenda, and to get through it quickly and efficiently. 

Offer the members a real opportunity to develop their pro- 
fessional sense of public responsibility. The failure to do this is 
the most serious shortcoming possible. 

Choose as subjects for most of the meetings topics of national 
or great local interest on which the professional man should have 
opinions. For example, water and air pollution, or automobile 
safety, or automation and unemployment. Stop talking about hyper - 
bolically wound phase degenerators and discuss the engineer's role 
in administrative government. 

The societies can become live, progressive organizations by 
the expenditure of a little more effort directed along these lines. 
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gentleman on this month's cover is doing it the hard wav. To find r..’,r u" 
it should be done, read the article on computer diagnostics on page 8 h ° W 
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Depicted are rectifiers which will tolerate conditions of high radiation 


Published at the George Washington University by direction of the Engine . 
Council. Published six times during the school year in October Novemk" 
December, March, April, and May. Second class postage paid atWashinar 
D. C. Address communications to Mecheleciv Magazine. Davis- Hod 
House, George Washington University, Washington, D. C 20006 or r i ? lns 
333-0173. telephone 


RESEARCH OPPORTUNITIES 
IN HIGHWAY ENGINEERING 

The Asphalt Institute Suggests Projects in 5 Vital Areas 



Phenomenal advances in roadbuilding 
techniques during the past decade have 
made it clear that continued highway 
research is a must. 

Here are five important areas of 
highway design and construction that 
America’s roadbuilders need to know 
more about. 

If you or your department are plan- 
ning research studies, you can make 
important contributions to highway 
technology through projects in one or 
more of these areas: 

D Rational Thickness Design 
and Materials Evaluation. 

Much remains to be done in the re- 
finement of thickness design concepts 
for asphalt pavement structures. Re- 
search is required in areas of asphalt 
rheology, behavior mechanisms of in- 
dividual and combined layers of the 
pavement structure, stage construc- 
tion and pavement strengthening by 
Asphalt overlays. 

Traffic evaluation, essential for 
thickness design, requires the develop- 
ment of improved procedures for uti- 
lizing loadometer and other traffic 
data. These new procedures will more 
adequately permit conversion of mixed 
traffic loads into terms of 18,000-lb. 
single-axle loads as required by de- 
sign guides of the American Associa- 
tion of State Highway Officials, The 
Asphalt Institute and others. Also 
needed are better methods for pre- 
dicting future traffic volumes and 
characteristics. 



Materials Specifications and 
Construction Quality-Control. 


Needed are more scientific methods 
of writing specifications, particularly 
for determining rejection and accept- 
ance criteria. Also urgently needed 
are speedier methods for quality con- 
trol tests at construction sites, such as 
improved air- or water-permeability 
procedures for controlling pavement 
density. 



Drainage of Pavement 
Structures. 


Better and more positive methods are 
needed in this area. Suggested are ex- 
periments with two-layer systems and 
investigations of differing roadbed 
cross sections. 


Compaction of Pavements, 
Traditional Lifts and 
Thicker Lifts. 

Rolling procedures, compaction equip- 
ment and compaction testing-methods 
for traditional thin lifts of asphalt 



pavements need further study. The re- 
cent use of much thicker lifts in as- 
phalt pavement construction suggests 
the need for new studies to develop 
and refine techniques of compaction 
to obtain the densities desired. 



Conservation and Beneficia- 
tion of Aggregates. 


In light of greatly increased road and 
street construction, in which high- 
grade materials are being used in 
abundance, the conservation of ag- 
gregates has become a pressing re- 
quirement. A study of the use of As- 
phalt in membrane form to envelop 
low-quality base courses and soils 
would be helpful. Other procedures 
utilizing Asphalt also could be studied. 


For basic background information on 
Asphalt construction and technology 
at no cost, fill in and mail the coupon. 



m, THE ASPHALT INSTITUTE 

College Park, Maryland 20740 



OFFER OPEN TO CIVIL ENGINEERING STUDENTS AND PROFESSORS 


THE ASPHALT INSTITUTE, College Park, Maryland 20740 

Gentlemen: Please send me your free library 
on Asphalt Construction and Technology. 


SCHOOL. 
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UNIVERSITY REPORT 

by Paul Johnson 


Paul Johnson is a junior majoring in electrical engi- 
neering and holds a Trustees' scholarship . He received 
he Sigma Tau Award for the Outstanding Freshman in 
the Fngmeer.ng School for 1963-64, and is a member 
of Tau Beta Pi and IEEE. He has served as Chief Engi- 
neer of campus radio station WRGW and was elected 

Februa^y Udenf C ° UnC ' ° doSe fhree ' wa y race in 


VICE-PRESIDENT BROWN 

The month of April brought to GW a piece 
of news which will mean a great loss to the Uni- 
versity. John Anthony Brown, vice-president 
and dean of faculties, announced on April 14 that 
he would resign in June to become president of 
Lindenwood College, St. Charles, Mo. 

Faculty members and students alike have 
come to recognize the unique contributions which 
Vice-President Brown has made to GW. He came 
here in 1963 as assistant vice-president for plans 
and resources. In July, 1964, he became vice- 
president for plans and resources. As his first 
task in 'that office, he drafted a document which 
laid down a long-range academic plan for the 
University. This plan was endorsed enthusiasti- 
cally by the Faculty Senate and University deans, 
and has been accepted by a Board of Trustees 
committee as the University's basic academic 
guideline. 

Vice-President Brown consistently refused 
to accept things as they were and said so when 
he felt changes were required. He always recog- 
nized the importance of the place of students, 
even when it seemed that he was the only mem- 
ber of the administration who did. He made a 
special point of maintaining close contact with 
the student body. It is little wonder that such an 
extraordinary man is looked upon as a friend by 
members of the University community. We are 
sorry to see him go, but we know that the stu- 
dents at Lindenwood will be impressed with their 
new president. 


CAMPUS COFFEE-HOUSE 

In other campus news, April also saw the 
opening of the Agora coffee-house. Agora is a 
Greek word meaning "market place," which, of 
course, has always been a place for stimulating 
discussion. The GW Agora apparently had its 
share of that during its first week of operation, 
with 200 to 300 students in attendance each 
evening . 

The coffee -house is to be found in the Faculty 
Club, the first floor of which is transformed into 
the Agora each night except Saturday. The hours 
are 8 to 12 each night except Friday, when clos- 
ing time is one a.m. The menu includes eight 
different kinds of coffee, four kinds of tea, and 
four types of pastries. 

This writer went to the Agora twice during 
its first week and was quite impressed. Prob- 
ably the most remarkable thing about it is the 
cooperation and lack of red tape with which it 
came into being. The offices of the deans of men 


ana women, the art department, the business 
office, the recreation department, and Slater's 
all have contributed to the establishment of the 
Agora. Particular credit must go to students 
Bonnie Bing and Dave Williams, who have di- 
rected operations thus far. The Agora can be a 

®/ e f t J and worthwhile addition to the GW campus 
if students continue their support. 


STUDENT COUNCIL 

In Student Council news, President Rick 
Harrison addressed the Faculty Senate on April 
, emphasizing continued improvement of student - 
\ re K latlons - One specific request was for 
student observers to be allowed at Senate meet- 
mgs. He also asked that the Senate's Committee 
on Student Affairs and the Student Councils 
Faculty Liaison Committee be combined into one 
group, in which student members could vote 
Other requests made by Harrison were for a 
policy of unlimited cuts and for an honors pro 
gram which would allow qualified students to 

take non-graded (pass or fail) credit courses in 
special fields. courses in 

After Harrison's speech, the Senate referred 
his proposals to appropriate committees. It it 
to be hoped that these committees will work as 
quickly as possible and take positive steps in 
these areas. LC P S ln 

The main Council action taken last- 
was the defeat of a proposal for a voting foreign 
student representative. The general feeling of 
those opposed to the motion was that a separate 
voting representative for the foreign stndl ! 
would only segregate them from th e 8 rest of 
student body. It was felt that the proponent s o f 
the idea had not demonstrated genuine addl^o f 
benefits to the foreign students, who presemfy 

student^ ““ves as doV^S 

In other actions, the Student Council initiated 
scholastic and athletic awards for gr adult 
seniors. The scholastic award will “ 8 

senior whose QPI is highest above the § av «? h * 
for his school. The atWetic award, to te h^ 
not only on athletics, but on academic stand! 
and extra-curricular activities as well 8 

to that person selected by a committee of r l!° 
sentatives from the student body, administllf 
and athletic department. aministration, 

The Council has also voted to sponsor a 
annual student congress at GW n 

spring. Students from universities » nSXt 
of the country would be invited to partir-ir^ 1- * 3 
this sort of mock legislature, takimr In P te ln 
of GW's Washington location. 8 vantage 
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FACULTY SPOTLIGHT 

by Tim Stegmaier 



DR. W/LL/AM J. y OUDEN 


Born in Australia at the turn of the century, 
Professor William J. Youden was destined to 
pursue an extremely interesting career which 
eventually led him to accept his present position 
at The Measurement Center here. Professor 
Youden left Australia in 1902, spent his early 
childhood in England, and came to America in 
1907. He served in the Army in 1918 and then 
began his pursuit of a professional education. 

In 1921, John Youden received the degree of 
B.S.in Chemical Engineering from the University 
of Rochester. He then received the M.A. degree 
in Chemistry from Columbia University in 1923 
and the Ph.D. in 1924 also from Columbia. He 
then chose a position as a chemist with the Boyce 
Thompson Institute for Plant Research, an as- 
sociation which he maintained until 1948. In the 
1930's he developed an interest in statistical 
analysis which resulted in the awarding of a 
Rockefeller Fellowship at the University College 
in London in 1937-38. 

However in 1942 the Second World War inter- 
vened and he spent four years overseas with the 
Army Air Force doing statistical analysis on 
bombing accuracy. For this service he received 
the Medal of Freedom in 1946 which was awarded 
to those who had contributed significantly to the 
defense effort. 

In 1947 he was associated with theRand Cor- 
poration and he was a consultant with Douglas 
Aircraft Company. Since that time he has served 
in several capacities at several universities in 
this country. He was a lecturer on Design of 


Experiments at Columbia University in 1952 and 
a visiting professor at North Carolina State 
College and the University of Chicago. He was 
a statistical consultant at the National Bureau of 
Standards from 1948 to 1965 at which time he 
accepted his present position. His major interest 
has been in the area of the design and interpreta- 
tion of experiments. 

The professor's writing has included over 
one hundred publications including two books 
titled St atistical Methods for Chemists and Ex- 
perimentation a nd Measurement and a regular 
column Statistical Design published in "Indus- 
trial and Engineering Chemistry" from 1954 to 
1959. He conservatively estimates that he has 
delivered 500 lectures again dealing primarily 
with his favorite interest, the application of 
statistics . 

He was sponsored by The American Chemical 
Society for eight speaking tours and by The Cana- 
dian Institute for Chemistry for one. In 1962 he 
toured Australia under the auspices of The Com- 
monwealth Scientific and Industrial Research 
Organization and he expects to return for another 
tour sometime in the future. 

Of personal interest, Professor Youden en- 
joys printing as a hobby, and he has three grown 
children. He is a member of Sigma Xi, Phi Beta 
Kappa, The American Chemical Society and many 
other professional and honor societies. He is a 
well-respected and well-liked man and an asset 
to our university and community. 
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COMPUTER DIAGNOSTP 



. 

' 


Mr. Thurston is one of the founders of ARIES Corpora- 
tion, and is presently Program Manager for ARIES' 
Minneapolis office. Previously he was a section head 
for Univac Division of Sperry Rand Corporation, where 
his responsibilities involved compiler production and 
the development of software techniques. He holds a 
B.S. in Statistics from the University of Minnesota. 


INTRODUCTION 

Diagnostics play a very important part in a 
computer system. The time element required to 
detect and isolate a failure is very critical. It 
can be an expensive operation to have an entire 
computer system down for several hours or even 
days just because one diode is open. Likewise, 
some system operating requirements permit 
"down" time of only minutes for the entire sys- 
tem. Therefore, an efficient means of diagnosing 
and detecting a failure is very important. 

THE HISTORY OF DIAGNOSTICS 

The history of diagnostics dates back to the 
beginning of the computer era. Even though a 
computer has been termed an electronic brain, 
it still encounters periodic unscheduled malfunc- 
tions. One of the earliest methods utilized to 
detect and isolate failures involved exercising 
certain actions from the computer console and 
executing a diagnostic program located in the 
computer memory. By performing these func- 
tions, it was possible to isolate failures to a 
particular portion of the computer and by fur- 
ther use of rather elaborate testing equipment 
it was possible to eventually find the failure. One 
of the biggest problems encountered in using this 
approach was the time lapse that is sometimes 
required to find a component failure. This could 
vary anywhere from one hour to possibly one 
week. This time lapse is completely unaccept- 
able today. 

Another technique utilized is termed the 
"Armstrong" method. This approach requires 
the use of a computer, normally working, to 
create a failure manual which contains an index 
of the symptoms of a particular component failure. 
Diagnostic procedures can be performed from 
the computer maintenance console and, like the 
preceding method, a diagnostic program is exe- 
cuted in the computer memory. As each pro- 
cedure is performed, a certain component in the 
normal computer is "bugged" to simulate the 
effect of a diode or transistor being open or 
shorted. If the indications on the maintenance 
panel are different than what they normally should 
be, the values of the registers are recorded in a 
failure manual along with the corresponding fail- 


ing component or card location. In actually per- 
forming these same functions on a failing com- 
puter, the indication is checked at the end of each 
procedure to determine if they are different from 
the normal results. If this is the case, a "lookup" 
is made in the failure manual to determine which 
card or component has failed. If no error is 
detected, the operator proceeds to the next step 
in the diagnostic procedures. One of the biggest 
drawbacks in the "Armstrong" method is the 
amount of computer time required on the "failure - 
free computer to perform this simulation proc- 
ess. Also, it is a very tedious job for the person 
attempting to perform these tasks. 


THE SIMULATION APPROACH 


A third approach to diagnostics involves 
simulating one computer on another, inducing 
failures, and automatically creating a failurl 
manual to reflect these probable failure indica- 
tions By utilizing certain techniques, this ap- 
proach seems to be the most favorable and will 

o?th“s C ar',"t.“ ‘“ 8,h ,hr °“S h °“* •»« remainder 

Extensive research has been done in the 
ff “ of dia gnostics over the past three years 
Much analysis has gone into the various ap- 
proaches aforementioned and it is the ** a 

ARIES' profee.iona, th *‘ .1“ wT“°“ „°? 
ation, depending on the type and size of computer 
to be simulated, is the ultimate solution to the 
production of good diagnostics. For a small 
percentage of the components in a computer 
however, manual bugging of the machine mig£ 
be the only solution. mignt 

The basic philosophy of the simulation con- 
cept is that the failure indications are prede 
termined by simulating the logic circuits of one 

computer on another using certain = 
procedures. When it has been determined "hlta 
computer is not operating properly, these same 
diagnostics are then exercised on this compu ! 
specific indications are observed on the * 

puter maintenance panel and a lookup is mPT 
in the failure manual to determine which e 6 
ponent is failing. ch com ' 

There are two goals which must be attaint 
in order to provide an efficient means of detect 
mg and eclating failures. Simulation timet 
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NEW ERA 



by Robert W. Thurston 
and 

Milan L. Eaton 


the computer doing the simulation and the com- 
puter time on the failing computer required to 
detect and isolate a failure by the user should 
both be kept at a minimum. By using various 
programming techniques these two factors are 
optimized to achieve the most efficient result. 

SIMULATION PROGRAMMING 

The input to the main simulation program is 
the description of the logic circuitry of the com- 
puter to be simulated. Nearly all of the circuits 
in a computer can be described in terms of Boo- 
lean algebra functions. Voltage can be expressed 
as high or low. switches are either on or off, or 
a bit is either set or not set. In terms of simu- 
lation, these conditions can be expressed using 
the numerics 0 to 1 . Therefore, each circuit in 
the computer can be described in an equation file 
that is used to generate instructions used to simu- 
late each circuit. Each generated instruction is 
analogous to a component in the circuit and by 
utilizing and/or type instructions, the structure 
of a circuit can be created. An executive routine 
is required to control the execution of these in- 
structions, to maintain a linkage between the 
logic circuits and all non-logic elements, and 
also to induce a failure into the generated in- 
structions. An assumption should be made at this 
time that only open diodes and open or shorted 
transistors are analyzed. By changing a generated 
instruction to an opposite state of the condition 
being tested, a failure may be induced and by exe- 
cuting the generated instructions under this mode, 
a failure indication may be created during the 
simulation of a diagnostic procedure. An editing 
and print routine will then printout the failures in 
a manual. The basic time element utilized for 
the execution of the generated instruction can be 
either a clock phase or card switching time. If 
the length of wires is not a consideration for 
simulation, clock phase need be the smallest time 
element. However, while exercising the instruc- 
tions using this time element, this instruction 
must be executed in a loop condition a number of 
iterations equal to the number of cards that may 
be switched during one clock phase. 

EFFICIENCY ROUTINES 

Non-logic elements such as core and input- 
output logic require handwritten routines since 


Mr. Elton has been project manager in the area of 
diagnostics research and development for the past two 
years with ARIES Corporation, Minneapolis, Minne- 
sota. Prior to this, he was a programmer in software 
development with the UNIVAC Division of the Sperry 
Rand Corporation in St. Paul, Minnesota. He holds a 
BA in mathematics and business administration from 
Concordia College, Moorhead, Minnesota and a Cer- 
tificate in Data Processing from the Data Processing 
Management Assoc iation. 

no direct Boolean function can be performed to 
describe the operation. Delay circuits are another 
example of this and together with core and I/O 
must be controlled by the executive routine to 
provide linkage to the logical elements. 

For large computers, efficiency routines 
must be written in order to reduce the computer 
simulation time. These routines are written to do 
such things as moving data between registers 
provided no failures are induced in that area and 
to determine what areas of a computer are not 
utilized at particular times. A routine must also 
be programmed to determine in what section of 
the diagnostic procedure an induced failure could 
possibly be propagated to a failure indication. 

The greatest amount of human effort and 
computer time used with these techniques is 
writing and exercising the simulator . Once the 
failure manual has been created, the user can 
then apply these same diagnostic procedures on 
the failing computer. When a failure appears as 
an indication, a lookup can then be made in the 
manual to determine which component, circuit, 
or card is failing. The simulation is, of course, 
a "one-shot" process. Therefore, once the fail- 
ure manual is created, the time element required 
to detect and isolate a solid single failure should 
be minimal. One further factor to consider is 
the number of console actions the user has to 
perform before the actual diagnostic program 
can be loaded. The fewer the actions required, 
the less time will be required to find the failure. 

Another technique that can be used to reduce 
programming time in writing a simulator is to 
create a simulator generator for a family of com- 
puters. A minimal of restrictions have to be 
placed on a system such as this. The basic input 
of equations describing the logic elements have 
to be in a standard format. Also special rou- 
tines have to be written to describe all non-logic 
elements. However, a considerable amount of 
human effort is saved using this technique. 

The preceding paragraphs have briefly de- 
scribed some techniques derived from extensive 
research in diagnostics for solid, single failures 
using the simulation approach. Further research 
has been done and is continuing on other diag- 
nostic techniques in the areas of intermittent and 
multiple failures, engineering changes, shorted 
diodes and, also, diagnostics for peripherals. 
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"Drift-along” careers? We don't have them. 


You won’t find the environment at Sikorsky Aircraft 
conducive to inertia. We earned our reputation as a pioneer 
and leader in our dynamic, young industry by applying a 
lot of mental muscle to a bewildering array of problems. 
And being willing to buck the current in order to go places 
is an essential engineering attitude with us today. 

Are you this kind of young engineer? Willing to wrestle 
with new ideas, hard work? Then you should certainly talk 
to us about the opportunities for personal progress and 
rewarding professional satisfaction offered in our world of 
advanced VTOL systems. 

The Sikorsky vehicle of today reflects a startling new tech- 
nology . . . the merging of sophisticated electronic systems 
with the VTOL airframe to provide new dimensions in 
airborne capabilities. These advanced VTOL systems arc 
fulfilling the broadest demands on their versatility . . . from 
space capsule recovery to wide-ranging military and com- 


mercial application. As for the future— it’s bounded only 
by the span of engineering imagination. 

THE RIGHT SPOT FOR YOU? We’ll have it. You’ll be 
given tough, responsible assignments within one of our 
small, interdependent groups— working on demanding prob- 
lems in such areas as aerodynamics . human factors enqi 
neering . automatic controls . structures engineering . weight 
prediction * systems analysis • operations research . relia- 
bility/maintainability engineering . autonavigation systems 
. computer technology . . . among others. 


And your career potential can be increased materially bv our 
corporation-financed Graduate Education Program ' 
available in many outstanding colleges within the ’area’ 


Please consult your College Placement Office for camnns 
interview dates-or-for further information, write to 
Mr. Leo J. Shalvoy, Engineering Personnel. 


Sikorsky Aircraft 


DIVISION OF UNITED AIRCRAFT 


STRATFORD, CONNECTICUT 


An Equal Opportunity Employer (M & F) 
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TWIN RAILS TO OPPORTUNITY 


by William Everard 


William H. Everard is graduating this Spring with a 
B.S.E.E. A transfer student from Bucknell University 
in Lewisburg, Pa., Bill will be going to work for the 
Pennsylvania Railroad as a junior engineer in com- 
munications and signals. 


RR'S: A PROMISING DOOR 

Billowing smoke, laboring breath, a sharp 
clickety -clack of rail joints, and the now short, 
now long moan of the steam whistle, all sounds 
to thrill the heart of any small boy. Wherever 
a railroad exists and boys have been able to hear 
its sounds and wave to the passing engineer , there 
has been the dream of being a railroad man. 
Now, in the space age, we discount this dream; 
a decision which, for the engineering college 
graduate, may be the slamming of a very promis- 
ing occupational door. 

Railroads began in the early 19th Century 
with the coupling of Watt's marvelous steam en- 
gine to a set of driving wheels. In their first 
hundred years railroads challenged the spirit 
and imagination of civil, mechanical, and finally 
electrical engineers with problems of motive 
power, right-of-way, and signals. Many of the 
bridge structures in use today were direct re- 
sults of railroad designs, and rolling stock and 
locomotives became a proving ground for bear- 
ings, suspension systems, energy conversion 
ideas, and control systems. Today, the railroads 
are rapidly losing their traditionalist opposition 
to reform and are providing a vocational climate 
quite receptive to new concepts in transportation, 
engineering, and management. 

WHY, WHAT, AND WHERE 

To better understand the opportunities of- 
fered we need to know what a railroad is, why it 
exists, and where it exists. First, a railroad is 
a company chartered by a governing legislative 
body for the purpose of constructing, maintain- 
ing, and operating a common carrier consisting 
of vehicles with flanged wheels moving over a 
pair of steel rails. Secondly, the why of its ex- 
istence is summed up in the phrase "common 
carrier"; that is, its purpose is to provide trans- 
portation for materials, livestock and people for 
the common use of anyone who desires transit at 
the current rate. As to location, railroads serv- 
ice almost every major town and city in the 
United States as well as special areas such as 
the iron mines. In some areas lines have been 
abandoned but this is mostly due to the previous 
demise of the industry or resource that required 
a railroad there in the first place. 



MISCONCEPTIONS 

Now, you ask, what does this have to do with 
me as an engineer? After all, all the railroads 
are already built and that type of transportation 
is on the decline these days. Both ideas are typi- 
cal misconceptions caused by rumors and loud 
talk of the ignorant. In the first place, railroads, 
just like highways and airdromes, are never 
through with construction and maintenance. 
Whether you are a civil engineer laying track or 
designing bridges, a mechanical engineer rede- 
signing rolling stock or motive power, an elec- 
trical or communications engineer maintaining 
signal circuits or researching new control tech- 
niques, or even a mining engineer developing new 
ways of tapping coal resources for industry , there 
is always a new and challenging job to be found 
with the railroads. It has been estimated that the 
railroads are the only form of commodity trans- 
portation in this country which is not operating 
at near maximum; instead, it is somewhere near 
50%. This in itself serves to show that if our 
nation is to increase both its own economic de- 
velopment and continue to fight a cold (or hot) 
war, use of this mode of transportation must be 
increased. When this increase occurs there will 
be even more opportunities for engineers. 

RR MANAGEMENT 

Finally, the engineer should give serious 
consideration to the rising opportunity of man- 
agement. Railroads, as many other industries, 
have found that the analytical approach inherent 
in the engineer's training is invaluable in as- 
sessing and rendering the command decisions 
of management. When we contemplate the tre- 
mendous business propositions of such rail- 
road mergers as the proposed Pennsylvania — 
New York Central or the Norfolk and Western -- 
Chesapeake and Ohio -- Baltimore and Ohio, it 
becomes obvious that the management of such 
organizations must be in a position to fathom and 
analyze the continuous technological changes of 
the space age as well as be able to render sound 
business decisions based purely on their judge- 
ment of the critical facts available. The door 
is open and waiting to be explored and for the 
dreamer with the will to work there is still a 
chance to be president, not of something so com- 
mon as the United States, but of that fascinating 
thing called a railroad. 
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Expanding military and commercial business 
has created even more openings. 



As you contemplate one of the most important decisions 
you have yet had to make, we suggest you consider 
joining us at Pratt & Whitney Aircraft. Like most every- 
one else, we offer all of the usual "fringe” benefits, 
including our Corporation-financed Graduate Education 
Program. But, far more important to you and your 
future, is the wide-open opportunity for professional 
growth with a company that enjoys an enviable record of 
stability. You will be working on challenging new prob- 
lems of propulsion. 

And make no mistake about it... you’ll get a solid 
feeling of satisfaction from your contribution to our 
nation’s economic growth and to its national defense 
as well. 

Your degree can be a BS, MS or PhD in: MECHANICAL 

• AERONAUTICAL • ELECTRICAL • CHEMICAL EN- 
GINEERING • PHYSICS • CHEMISTRY • METALLURGY 

• CERAMICS • MATHEMATICS • ENGINEERING SCI- 
ENCE OR APPLIED MECHANICS. 


For more specific information (and immediate action) 
concerning a career with Pratt & Whitney Aircraft, write 
today (or use coupon) to Mr. William L. Stoner, Engineer- 
ing Building 1 -A, Pratt & Whitney Aircraft, East Hart- 
ford, Connecticut 06108 . 



I 

! NAME 

I STREET ADDRESS 

I CITY & STATE 

SCHOOL 

| DEGREE(S) GRADUATION DATE 



SPECIALISTS IN POWER . . . POWER FOR PROPULSION- 
POWER FOR AUXILIARY SYSTEMS. CURRENT UTILIZATIONS 
INCLUDE MILITARY AND COMMERCIAL AIRCRAFT, MISSILES, 
SPACE VEHICLES, MARINE AND INDUSTRIAL APPLICATIONS. 



Pratt & Whitney Aircraft 

CONNECTICUT OPERATIONS EAST HARTFORD. CONNECTICUT 
FLORIDA OPERATIONS WEST PALM BEACH, FLORIDA 


u 

DIVISION OF UNITED AIRCRAFT CORP. 
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An Equal Opportunity Employer, M & F 
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TAU BETA PI INITIATION 

by Paul Johnson 


The District of Columbia Gamma Chapter of 
Tau Beta Pi, national engineering honorary soci- 
ety , initiated seven students and two faculty mem- 
bers at a ceremony held on Sunday, April 24. 
Those initiated were Barrington Cox, Earl Flow- 
ers, Sterling R. Maddox, Thomas McSpadden, 
Perry Saidman, Orville Standifer, John Starke, 
and Professors A. C. Meltzer and T. G. Toridis. 
Also elected to membership, but not present at 
the ceremony, was James M. Diehl. 

National requirements of Tau Beta Pi specify 
that, to be eligible for membership, undergradu- 
ates must be in the top eighth of their class dur- 
ing their junior year, or in the top fifth during 
their senior year. The D. C. Gamma Chapter, 
established at GW in February, 1963, has insti- 
tuted, in addition, a minimum QPI requirement 
of 3.50 for first-semester juniors, and 3.00 for 
those beyond that level. 

Barrington Cox is a senior majoring in 
mechanical engineering. He has a QPI of 3.04 
and holds Henry H. Carter and Frederick and 
Alma Hand Britten engineering scholarships. He 
is a member of Sigma Tau, secretary of ASME, 
and a member of Phi Sigma Kappa social fra- 
ternity. 

James M. Diehl, a senior majoring in elec- 
trical has a 3.03 QPI. He is president of Phi 
Sigma Kappa, a former member of the Engineer s' 
Council, and a member of Sigma Tau and Gate 
and Key fraternity honorary. Upon graduation, 
he will receive a commission in the U. S. Navy 
and will do graduate work in electrical engi- 
neering. 

Earl C. Flowers, a senior studying electron- 
ics, has a QPI of 3.40. He is a member of IEEE 
and works full-time at the National Security 
Agency. He received the Sigma Tau Award for 
the outstanding freshman in the Engineering 
School in 1958-59. 

Sterling Maddox is a senior in civil engineer - 
ing with a 3.29 average. He presently does work 
as a land surveyor, and after graduation plans to 
be a civil engineer for the Navy' s Bur eau of Yards 
and Docks. 

Thomas E. McSpadden is a junior majoring 
in mechanical engineering and has a 3.15 QPI. 
As his father is a Spanish professor at GW, he 
holds a tenure faculty member scholarship. He 
is a member of ASME and Sigma Tau. 


Perry Saidman is a junior with a QPI of 3.09, 
majoring in electrical engineering. He holds a 
Trustees' scholarship and supervises the Engi- 
neering School library. He has been elected to 
the Engineer s' Council three times and is a mem- 
ber of IEEE. He is also a member of Sigma Tau 
and Alpha Epsilon Pi social fraternity. 

Orville Standifer is a senior studying elec- 
trical engineering. He maintains a QPI of 3.39 
while working 24 hours per week for the Potomac 
Electric Power Company. He also holds a full 
scholarship from the Weyerhaeuser Company 
Foundation. He is a past secretary of the Engi- 
neers' Council and a member of IEEE and Siema 
Tau. s 

John Starke is a senior majoring in electri- 
cal engineering. He has a 3.02 QPI and holds a 
Trustees' scholarship. He has been a member 
of the Engineers' Council for four years, and 
vice-president for the year 1965-66. He’ is a 
member of Sigma Tau and Sigma Nu social fra- 
ternity. 

Both faculty members initiated, Arnold C 
Meltzer and Theodore G. Toridis, are assistant 
professors in the Engineering School. Profes- 
sor Meltzer received both his BS and MS at GW 
with a specialization in machine computers, and 
is currently enrolled in the Doctor of Science 
program. He has worked as an electrical engi- 
neer and has acted as a consultant for the Fed- 
eral Power Commission. On leave of absence 
until August as a Science Faculty Fellow of the 
National Science Foundation, he has passed his 
doctoral compr ehensives and hopes to complete 
his dissertation this summer. 

Professor Toridis received his BS from 
Robert College, Istanbul, Turkey, and obtained 
his MS and Ph.D. degrees at Michigan State Uni- 
versity, all with majors in civil engineering. He 
has worked as a design engineer and has served 
in the Army Corps of Engineers. He has been 
teaching at GW since 1964 and has written sev- 
eral technical papers which have been published. 

After the initiation ceremony, the following 
officers were elected for the 1966-67 year: Paul 
Johnson, president; Perry Saidman, vice-presi- 
dent; Thomas McSpadden, treasurer; Khollilah 
Khozeimeh, recording secretary; Dillon Scofield 
corresponding secretary; and Morton Taragin’ 
cataloguer. ® ’ 



THETA TAU’S BANQUET AND BALL 

by Doug Lowe 


Once a semester (at least) comes the day to 
throw down the books, pick up the girls, and have 
a plain, old good time. Theta Tau's recent Ban- 
quet and Ball was just such a time. 

It was the finale to the initiation of the nine 
members of the spring pledge class. During the 
preceding weeks, these men learned about the 
fraternity and performed the miscellaneous duties 


assigned to all pledges. The occasion of the Ball 
was their opportunity to show off the results of 
their labor. Lee Danisch won the prize for the 
best model of the Gear, which with the Hammer 
and Tongs is symbolic of Theta Tau. The new 
initiates also teamed up to present a skit Let 
the pictures on the next page speak for them- 
selves. 
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Fine fellows all. 
They are now Theta Tau 



Settled at last, 
For a bon repast 




Joke one was good, joke two was bad: 
Father O'Brien, you're quite a lad 


Here I stand, just lil ol' me, 
Spitt’n image of Gypsy Rose Lee 



Hey, baby, want to have fun? 
Swing those hips till the rising sun 



One more snack before the show; 
If I do it fast, they’ll never know 



Come hear my song I sing to you, 
'Bout that party school, G.W.U. 



Our skit is over, our poem, too: 
It's time to go, to bid adieu 
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D-C TRANSFORMER 

Working with extremely thin films of tin 
deposited on a glass slide, a General Electric 
physicist has built and operated a laboratory 
model of a direct current (D-C) transformer — 
long considered an "unachievable " scientific goal. 

The device is a result of research on super- 
conducting materials — metals and alloys that 
have zero electrical resistance and unique mag- 
netic properties at very low temperatures. In a 
report at an American Physical Society meeting 
recently, Dr. Ivar Giaever disclosed that his D-C 
transformer — which can convert a direct current 
input into a larger or smaller direct current out- 
put — has been operated at very low voltages and 
currents, with an efficiency of about ten percent. 

Although no immediate commercial applica- 
tions are foreseen for the D-C transformer, the 
device marks the achievement of a goal that had 
eluded researchers ever since the alternating 
current transformer was first demonstrated 
nearly a century ago. 

The conventional A-C transformer has long 
been a familiar sight on electrical power poles 
and inside radio and television sets. Such A-C 
transformers consist basically of two separate 
wire coils placed near one another. When an 
alternating current is passed through one coil 
(the primary), a changing magnetic field is pro- 
duced — one in which the magnetic lines of force 
travel first in one direction and then in the oppo- 
site direction. This changing field induces an 
alternating current in the second coil (the sec- 
ondary). 

These conventional A-C transformers are 
unable to transform direct current — which, in 
materials with conventional magnetic properties, 
sets up an unchanging magnetic field. 

In the new D-C transformer , the primary and 
the secondary are made of thin tin films, which 
belong to a family of Type II superconductors. 
When an ordinary superconductor is placed in a 



magnetic field, the metal excludes the magnetic 
lines of force. Type II superconductors, on the 
other hand, can be penetrated by a magnetic 
field — but only in so-called "flux spots." 

When a direct current is passed through the 
tin primary, the magnetic flux spots begin to 
move in one direction relative to the film. In the 
D-C transformer, these flux spots also penetrate 
and move through the adjacent secondary film. 
As a result of this moving (and hence changing) 
magnetic field, a direct current is induced in the 
secondary film. 


. ° ~ , -*''*'* produced by 

the primary of the D-C transformer exist only 
very close to the film. Thus, the secondary film 
must be placed no more than about .000001 inch 
away from the primary film. In Dr. Giaever's 
experimental devices, the primary and secondary 
films — each only approximately 1000 angstroms 
thick — are separated by an even thinner film of 
silicon oxide, an insulating material, only about 
100 angstroms thick. * “out 

By placing a number of secondary films in 
series in the D-C transformer, it is possible to 
deveiop a secondary voltage many times higher 
than the primary voltage. Similarly, by placing 
a number of primary films in series, the output 

voltage can be "stepped down" below the incut 
voltage. “*put 

The D-C transformer marks Dr. Giaever's 
second major contribution to superconductor 
research. In I960, he announced the discovery 
that electron "tunneling," originally observed 
only in carefully prepared semiconductor ma- 
terials, also could occur in thin film super con 
ducting devices of far simpler configuration 
Subsequent tunneling studies have added greatlv 
to fundamental scientific knowledge of both tun 
neling and superconductivity. 



A laboratory model of the direct current transformer - lone com, a 
an "unachievable" scientific goal - is held by Dr. Ivar Giaever 
placed in the container in front of Dr. Giaever and cooled u 
helium temperatures (454 degrees Fahrenheit below zero! th , 
device can convert a direct current input into a larger or smaller a ““ 
current output. aire< 
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For this earlier work, Dr. Giaever — who is 
a physicist in the General Physics Laboratory 
at the G.E. Research and Development Center, 
Schenectady, New York — was awarded the 1965 
Oliver E. Buckley Solid State Physics Prize of 
The American Physical Society. 


OPTICAL RENDEZVOUS 
SYSTEM DEVELOPED FOR 
LUNAR EXCURSION MODULE 


AC Electronics Division of General Motors 
is NASA's prime contractor for building and in- 
tegrating the navigation and guidance system for 
both the Apollo Command Module and Lunar Ex- 
cursion Module (LEM). The Command Module 
will carry three astronauts and place them in a 
lunar orbit; the LEM will take two of them to the 
moon's surface and back to a rendezvous with the 
orbiting Command Module. The responsibility 
for developing the rendezvous system is an ex- 
tension of AC's management function. 



The Lunar Excursion Module Optical Rendez- 
vous System (LORS) will consist of a high-inten- 
sity beacon mounted on the Command Module and 
an optical tracker mounted on the LEM. The 
optical tracker is designed to track stars for 
reference data to the guidance and navigation 
inertial platform, and to track the high-intensity 



beacon on the Command Module. As the Command 
Module orbits the moon, the beacon flashes. The 
special characteristics of the tracker will enable 
it to discriminate between the beacon and stars. 
When the tracker has located the Command Mod- 
ule beacon, necessary information is fed auto- 
matically into the LEM guidance computer which 
calculates the rendezvous flight plan. 


"HARDIMAN": MUSCLE SUIT FOR THE ARMY 

A contract has been awarded the General 
Electric Company for development and construc- 
tion of a set of "mechanical muscles" that will 
give an ordinary man the strength of a giant. 

By means of an advanced system of levers, 
control linkages, and servomechanisms, this 
unique machine will mimic and amplify the move- 
ments of its operator — dramatically extending 
his strength and endurance. This man-machine 
marriage will essentially combine the operator's 
dexterity, brain-power, and all-round versatility 
with a machine's strength, size, and ruggedness. 

A research prototype of the "mechanical 
muscles" machine is now being developed at the 
General Electric Research and Development 
Center in Schenectady, New York. 

Worn like an external skeleton, the "me- 
chanical muscles" machine — nicknamed Hardi- 
Man — will permit its operator to lift a 1500- 
pound load while exerting only a fraction of this 
force. He will be able to perform general load- 
handling tasks, including walking, lifting, climb- 
ing, pushing, and pulling. The machine -- tech- 
nically described as a "powered exoskeleton" by 
its developers -- will be attached to the operator 
at the feet, forearms, and waist. 

Potential applications for the HardiMan are 
foreseen in warehouse and factory operations, 
bomb loading, and underwater salvage. Although 
the prototype will be connected to a separate 
power supply by means of flexible hydraulic 
lines.it is anticipated that later models will have 
self-contained power units. 

The HardiMan project is funded under a pro- 
gram jointly supported by the U. S. Army Natick 
(Massachusetts) Laboratory and the U. S. Office 
of Naval Research. 

The contract announced resulted from 15 
years of work on cybernetic anthropomorphous 
machines (CAMS) at the General Electric Re- 
search and Development Center. The engineer- 
ing technology for "force feedback" control — 
the key to HardiMan — was developed by Ralph S. 
Mosher, who will guide development of the 
machine. 

Force feedback means that proportions of 
the forces generated or encountered by the ma- 
chine are duplicated and reflected to the opera- 
tor. If the machine's arm or leg strikes a solid 
object, the operator feels that identical force situ- 
ation of striking a solid object with his arm or leg. 

As a result, the machine simply becomes an 
extension of the man, and the operator is able to 
concern himself solely with performing the task 
at hand. Thus, man now has the ability to con- 
trol a multi-motion machine in a natural way and 
to move loads at higher speed, with greater dex- 
terity, than ever before. The control concept 
makes training time almost non-existent. 

--Continued on next page 
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The effectiveness of a man-machine marriage 
was first demonstrated by General Electric engi- 
neers with the construction of a remote-controlled 
manipulator with two claw-like hands. Forces 
encountered by the "slave" hands were fed back 
to the operator, enabling him to "feel" what he 
was doing. As a result, he could handle dangerous 
substances — such as radioactive materials — 
from a safe distance. 

The HardiMan machine will be controlled by 
hydromechanical servovalves — the mainstays of 
the force feedback system. The research proto- 
type machine is scheduled for delivery in early 
1968. 

MOBILE PREFABRICATED 
PIERS FOR VIET NAM 

The enormous logistics bottleneck created in 
Viet Nam by the combination of a rapid military 
buildup and the lack of adequate port facilities 
hopefully will be uncorked in the next few months. 

De Long Corporation of New York, a general 
marine engineering and contracting company, 
will install prefabricated piers with a total work- 
ing area of nearly 350,000 square feet at various 
locations along the coast of South Viet Nam. 

By next fall, a total of 23 De Long pier units 
— 10 of them 300 feet long and 80 feet wide — are 
expected to be in use to provide deep-draft berth- 
ing for cargo vessels. The 23 units will be as- 
sembled into seven complete piers to be installed 
at as many locations. 



Several hundred rubber and steel shock 
absorbers, each, weighing 185 pounds, will be 


provided by Goodyear's Industrial Products Divi- 
sion to equalize loads bearing on the caissons 
that support the piers. 

The shock absorbers are made with four- 
inch-thick slabs of synthetic rubber sandwiched 
between two 1 /4-inch steel plates. Each plate 
measures 32 inches by 22 inches — an inch 
wider and longer than the 85 -pound slab of rubber 
that is bonded to the steel by vulcanization. 

Each shock absorber has been designed to 
deflect 40 per cent (1.6 inches) under 1,000 psi 
loading and absorb 500,000 inch-pounds of energy. 

Mobile prefabricated piers have several 
advantages over conventional structures. They 
can be built in shipyards where manpower, ma- 
terials andequipment are readily available , towed 
to distant sites and installed in a fraction of the 
time required to construct conventional piers. 

Installation is on a semi-permanent basis, 
as will be done in Viet Nam, but mobility can be 
restored easily and the piers moved quickly from 
place to place as conditions change. 

The 23 De Long pier units were ordered by 
the Army last December, and will be assembled 
in a Japanese shipyard. Installation in Viet Nam 
will begin in a few weeks, and the project is 
scheduled for completion later this year. Sev- 
eral years would be needed to construct conven- 
tional piers of similar size. 

Thus the De Long piers are expected to pro- 
vide a quick solution to the problem of ships 
standing by as long as two months waiting to 
discharge military supplies at Vietnamese ports 
with inadequate unloading facilities. 

Caissons six feet in diameter are driven into 
the bottom of a harbor to support a De Long pier 
Huge air jacks with rubber gripping devices grasp 
the caissons and raise or lower the barge-like 
units to the desired level. 8 

In the semi-permanent installations to be 
made in Viet Nam, four brackets will be welded 
to each caisson to support the platform. Then 
the air jacks and sections of the caissons ex- 
tending above the pier will be removed. 

The brackets will then support the deck 
with the steel and rubber "sandwiches" absorb- 
ing and equalizing the load bearing on each 
caisson. 


A De Long pier built several years ago al 
ready has been installed at Cam Ranh Bay half 
way up the coastline of South Viet Nam It wa o 
towed from Charleston, S. C., and placed in op 
eration six weeks after it arrived last fall. 
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Sophisticated, work-saving aids 
help Bell System engineers 
provide important communications services 


As an engineer your future could be important to us. 
You might be able to contribute to our continuing 
leadership in the communications field. Therefore, you 
should know something about us and how we operate. 

Bell System engineers deal with modern problems 
in modern ways. They have at their command the 
latest in technology and equipment. 

An example is how computer programs aid in 
providing telephone service for new communities. 

Engineers at Bell Telephone Laboratories have 
devised computer programs broad enough in scope 
so that Bell System operating telephone companies 
can use them to engineer the required wide variety 
of telephone plant networks. 

As part of a continuing effort, programs have been 
designed to analyze communications needs of an 
area for determining the best plant network layout 
and switching office location. 

In general, the necessary data are collected and the 


engineer selects a number of alternative plans to be 
analyzed in detail by a computer. His final decision is 
based primarily on an analysis of the computer output. 

The computer supplies more significant data, and 
supplies it much faster, than laborious, manual cal- 
culation methods. The engineer is thus relieved of 
dull, time-consuming computation, and he plans facili- 
ties with increased confidence— knowing that he is 
providing efficient and economical communications, 
tailored for a given area. 

You may well find a rewarding career in the Bell 
System, where people find solutions to exciting 
problems. The Bell System companies are equal 
opportunity employers. Arrange for an on-campus 
interview through your Placement Office, or talk to 
a local Bell System company. 

(m) Bell System 

V . ~~J American Telephone & Telegraph and Associated Companies 



'UJe O In this hypothetical geographical area, communications could be supplied with one large tele- H. tie jo ? 
■"5 ■ phone switching office and a network of cables (left), or with three smaller offices and a different 
network (right). Many other combinations of offices and cable networks might be possible. 

This situation, although hypothetical, is typical of the complex telephone engineering prob- 
lems that are being solved with the aid of computer programs designed at Bell Laboratories. 





H A H! 

by Judy Popowsky 


Read the joke page yet? No? Well, I'll wait. 

dum de dum . . . de de . . . . oh, you're back. 

Good. Now we can begin. Sit back, relax, make 
yourself at home, have a little beer maybe . . . . 
and listen. I'm going to talk . . . about jokes. 

Ever wonder why a joke is so funny? Ever 
stare unbelievingly at the oddball over there who 
doesn't even crack a smile when everyone else in 
the room is in tears from laughing so hard? Ever 
stop to think that you have probably never failed 
to hear laughter or see someone smiling ... no 
matter WHERE you were; yet, there were places 
where the women don't cry, or only certain types 
of food can be eaten, or other such strange phe- 
nomena take place? 

Welcome to a small group of wonder ers! Not 
too many people have directed serious efforts 
toward finding out what makes humor tick. And 
those that have, can't seem to come to any kind 
of general theory that would cover everything. 
Take, for instance, Freud's views. According 
to Mr. F., humor leans on the presence of anx- 
iety which is caused by tension, which is pro- 
duced by emotions surrounding sex and/or ag- 
gression tendencies. By momentarily gratifying 
some impulse or wish which is terribly danger- 
ous or forbidden, and by reducing the anxiety 
which normally inhibits fulfillment of these 
wishes, humor gives pleasure. 

Carrying this anxiety idea further, we turn 
to Mr. Levine, who has made valiant attempts to 
interpret reactions to certain humorous situations 
as indications of a person's mental balance (or 
imbalance). He proposes three basic reactions, 
and their indications: 

(1) The joke produces or awakens no anxiety . 
The person feels no need to laugh, and 
he does not. 

(2) The joke does produce anxiety, and the 
personis able to dispel this at once.i.e., 
the person feels the need to laugh, and 
does so. 

(3) The joke produces too much anxiety, and 
the person is unable to dispel it. This 
means that the person feels the need to 
laugh, or to do something to release the 
tension, but cannot. 

Now, both of these theories are O.K., as far 
as they go. But we still don't have a concrete 
idea of WHAT humor is. And we won't, because 
no one really knows. It's like asking, "Why is 
there air ?" 

The most anyone has been able to come up 
with is fifteen elements of humor, which I will 
enumerate (and elaborate upon, when I feel it is 
necessary) below. When you read them, keep a 
picture in the back of your mind of people you 
know, telling jokes and laughing. Then, see if 
you agree. 

A. Humor is a cultural universal. It exists 
everywhere. 

B. Where religion can be made as impor- 
tant as people wish to make it, humor and 
wit ARE important, extremely important. 

C. Humor is pretty much the same every- 
where. This is so because the basic drive 


for humor can only be satisfied by a ter- 
ribly restricted range of reactions. Other 
basic drives, such as food and shelter, 
can be satisfied in any number of ways. 

D. Humor does not occur in isolation. More 
than one person has to be involved, even 
remotely, in order for something to appear 
funny. 

E. Going further with this last idea, the peo- 
ple involved must share some sort of bond 
with one another in order to seethe humor 
in a situation. The bond may be as loose 
as just having been passengers on the 
same bus when something funny happened, 
but the bond must be there. This com- 
plicity in humor is called, by one notable 
personage, the "secret free-masonry" of 
humor. 

F. Reaction to a funny situation leaves us 
emotionally defenseless, even if only for 
a brief moment. We laugh because we 
can't really help ourselves. 

G. Accordingly, humor begets humor. Once 
you have started laughing at one joke, it 
is considerably easier to laugh at another 
joke, which may or may not be worthy of 
so great a response. This is what a good 
comedian plays on. 
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is contagious, just like yawning. The 
power of suggestion here is stupendous! 

I. The reaction to humor, or the capacity to 
respond, is a measure of mental health. 

J. On the one hand, humor can be very 

gratifying. 7 

K. On the other hand, a guy becomes slightly 
bothered if he has failed to see the humor 
in a joke, especially when it is obvious 
that everyone else has. 

L. The degree of humS7 seen in a situation 
is directly proportional to the distance 
in time or space, between the situation 
and the person. Many events which seemed 
dramatic at the time they occurred may 
now seem almost ludicrous. And, if a 
man bites a dog in Keokuk, Iowa, I'm’ sure 
it's rather serious to both of them 

but, well, pardon me. I'd laugh at just 
the prospect. K 3 

M. Explanation is the main cause of death to 
all jokedom. A word of caution: don't 
try to explain why a joke is funny. After 
awhile, you won't be laughing either. 

The comic does not exist outside the Dale 
of what is strictly human. If you've ever 
laughed at a rock formation, it was prob 
ably because "it looked like George'" 

And, finally, the number of people who 
have seriously studied humor ... is V erv 
very small. y ’ 

With that, I end this meager flight 
Into the realm of pure delight 
Which, ruled by Laughter and King Wit 
Still proves too vast for man to fit 
Into his tiny book of bugs 
To look at. 
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THE MECHELECIV 


CONSUMER PRODUCTS ♦ COMMUNICATIONS * SEMICONDUCTOR PRODUCTS * MILITARY ELECTRONICS * AUTOMOTIVE PRODUCTS • CONTROL SYSTEMS 


1 



Ten years ago we were making only a handful of relatively simple 
semiconductor devices for a limited number of applications. 
Today, with highly advanced and exotic processes, we are pro- 
ducing hundreds of different and sophisticated semiconductors 
— for thousands of applications. Our technicians can now control 
material composition down to the molecules with precise regu- 
lation of impurity levels — and on a daily production line basis. 

This we call PERFORMANCE. 

Five years ago we produced semiconductor packages the size of 
a pencil eraser that replaced the big glass vacuum tubes in your 
radio. Today we’re making sophisticated semiconductors that per- 
form giant-sized tasks — yet fit on a soupspoon like grains of rice. 

We call this MINIATURIZATION. 

Drop the old time vacuum tube and it would smash. Its parts 
wore out pretty regularly too. Shake it or shock it beyond rela- 
tively modest limits and you were in trouble. Now you can launch 
a space vehicle with thousands of semiconductor components to 
go all the way to the moon and back . . . and make it go back 
around all over again. And a couple of times more after that. 

That’s RELIABILITY. 

Shake ’em, shock ’em, squeeze ’em or freeze ’em — today’s elec- 
tronic devices have got to be able to take it . . . and perform. 
Motorola makes them as though they’re a matter of life or death. 


Sometimes they are. 


TRUST THIS EMSIGNIA 



WHEREVER YOU FIND IT 


MOTOROLA 



Three men and a woman were 
shipwrecked on a desert island. 
After two weeks the woman was 
so ashamed of what she was do- 
ing she killed herself . . . Two 
weeks later, the men were so 
ashamed of what they were doing, 
they buried her . . . A week later, 
the men were so ashamed of what 
they were doing, they dug her up 
again. 

=i S * * 

There's this new fly spray 
made of spirits of Amarousa and 
Spanish Fly. It won't kill flies, 
but you can swat two every time. 
={==}:=>: 

Angry widow (after learning 
husband has left her nothing): 
"I want you to take 'Rest in 
Peace' off that tombstone I or- 
dered yesterday." 

Engraver: "I can't do that, 

but I can add something else." 

Widow: "All right. Add 'Till 
we meet again'." 

$ * * 

The doctor had just completed 
his examination of the teenaee 
girl: 

"Madam," he said to her 
mother, "I'm afraid you daughter 
has syphilis." 

"Oh, dear," exclaimed the em- 
barrassed mother. "Tell me. 
Doctor, could she have possibly 
caught it in a public lavatory?" 

"It's possible," replied the 
physician after a moment's re- 
flection, "but it would certainly 
be uncomfortable." 

* * * 

A certain brewer sent a sam- 
ple of his beer to a chemist to be 
analyzed. A few days later he 
received the reply: "Dear Sir, 
your horse has diabetes." 

* * * 

Engineer on the phone: "Doc- 
tor, come quick! My little boy 
has just swallowed my slide 
rule ! " 

Doctor: "I'll be right over. 
What are you doing in the mean- 
time ?" 

Engineer: "Using log tables!" 
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Know what they call an abor- 
tion in Czechoslovakia? 

A cancelled Czech. 

* * * 

Are you sure he was intoxi- 
cated? 

No, sir, not positive, but his 
wife says he brought home a 
manhole cover and tried to play 
it on the Hi-Fi. 

* * * 

"Did you follow my advice 
about kissing your girl when she 
least expects it?" asked the 
sophisticated college senior of 
his younger fraternity brother. 

Oh, hell," said the fellow 
with the swollen eye, "I thought 
you said where ." 

* # * 

A young couple recently moved 
into an Oakland apartment. Find- 
ing the place infested with mice, 
the husband pur cha s ed two mouse- 
traps and placed them in the 
basement. One he put by a basket 
of apples and another by a box 
of nuts. 

Late that night a loud "snap" 
was heard downstairs and the 
husband rushed to investigate. 
His wife followed him to the top 
of the stairs. 

"I got him!" yelled the jubi- 
lant husband. 

"Did you catch him by the 
apples, dear?" queried his wife. 

"No, dear" he answered. 

* # * 

Looking coldly at the man 
who had just given him a nickel 
for carrying his bag twelve 
blocks, the little boy said, "You 
know, mister, I know something 
about you." 

"What?" said the man. 

"You're a bachelor." 

"That's right. Do you know 
anything else about me?" 

"So was your father." 

* * * 

And then there was the Indian 
who was so fond of iced tea that 
he drank twenty gallons. The next 
day they found him dead in his 
teepee. 


get it you 

throw a canary in an electric 

A: Shredded tweet. 

* * * 

A small kid, running out of a 
burlesque show was grabbed by 
a doorman who asked him what 

tbe matter . The kid said, 
My Mama told me if I ever 
looked at anything bad I'd turn 
to stone ... and I can feel it 
starting !" 

* * * 

"I haven't had a bite for days » 
said a tramp to the landlady of 
an inn, the George and Dragon. 

Do you think that you could 
spare me one ?" 

l.ndUdy.* inlV n0 “'" r<,pli * d «“ 
"Thank you," said the tramr, 
and slouched off. A few minutes 
later he was back. 

_ d °y° u want now?" 

asked the landlady. 

"Could I have a few words with 
George now?" said the tramp 
* * * 

flat S d id th i e Sma “ bo y* MI saw a 
flat dog along the highway it 

must have been flat . . . anther 

dog was trying to pump it un." 

* * * ^ 

Then there was the country 

girl who, while milking a cow 

saw a boy coming up the road’ 

She called to her father, "Oh 

Se h r e o r ^" ere ^ a b ° y COmin g -P 

"Go^t^hoSnT 17 rCplied ' 

hefs he aco a u:gem C a k n."" BUt f * ther 

he repHed. ake ^ C ° W With V^," 

* * * 

A tourist was beinv 
through the swamps ofFlo--^ 

He asked his guide "li t d> ' 

th„ aa alligator w 1*1 "" 

at night if you are cam V 
flashlight. Is this true?" Vlng a 
"That depends," replied 1 ,- 
guide, "on how fast you <?=,,, d KlS 
your flashlight." n Carr y 


THE ME CHE LE CIV 




Should man aspire 
to a nobler role? 


The business press reports that many outstanding members of 
the Class of '66 have balked at entering industry. 


Are we then to lie down and die for lack of smart new talent? 
No, thank you. We shall succeed in attracting high-ranking 
people from the Class of 1967 as we did from its predeces- 
sors on the country’s campuses. We have no fear. 

High-rankers are those who have demonstrated good 
grasp of the subject matter that scholars have gathered for 
them. The gathering must continue. Professors have an ob- 
ligation to hang on to good gatherers. They are discharging it 
well. We too have an obligation. Ours is to lure high-rankers 
with their well grasped subject matter out into the world to 
put it to use. “Use" means tying it to the needs and desires 
of all kinds of people, everywhere. Which is what, at this 
particular stage in history in this particular land, business 
is all about. 

Enough members of the Class of ’67 will grasp that 
principle along with all the other principles they have grasped. 


They will therefore seize the opportunity to take over the 
mighty machinery built by charter-writers with 19th century 
minds and convert it to late-20th century needs. Who else 
is there to put in charge? 

Those who feel motivation in that direction and want to 
taste the realities without, before, or during pursuit of ad- 
vanced degrees will find Kodak a sound choice among the 
blue chips. 

We do indeed fill genuine needs— teaching, recording facts, 
improving the effectiveness and efficiency of health services, 
putting better clothes on more backs and better food on more 
tables, and all the rest of the long, long chain of technological 
consequences from our well known original and still flourish- 
ing involvement with Sunday afternoon snapshooting. 

Let’s get together and talk over the more personal details. 
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A PREVIEW OF YOUR CAREER AT GENERAL ELECTRIC 




ELECTRIC UTILITY — Built by G.E., the Dresden Station pro- 
duces commercial electric power from the atom. 



iiMLMja i Kiwi. — ij-t Knowledge and sk 
mation of new Bethlehem Steel mill. 


— auto- 


Only G.E. offers you three routes 
to four business areas 


ENGINEERING, MANUFACTURING AND TECHNICAL MAR- 
KETING — these are the career routes open to you at General 
Electric. G.E.’s activities in the defense, electric utility, 
industrial and consumer business areas demand experts 
skilled in these three fields. At G.E., you’ll be part of a 
uniquely decentralized organization with more than one 
hundred departments that design, manufacture and sell 
thousands of products. Whether it's automating a complete 
steel mill, achieving thrust for Mach 3, producing power 
from the atom, or creating new growth businesses, this is 
the fast-paced challenge you’ll find at General Electric. To 


define your career interest with 
officer or write: General Electric 
Schenectady, N. Y. 12305. 


G.E. see your placement 
Company, Section 699 - 17 , 


Progress /s Our Most Important Product 

GENERAL ^ ELECTRIC 

An equal opportunity employer 



